In this work, we propose to use both PVC and HDPE polymers such additions in cohesive soils to determine their influence on the physical and mechanical properties of soil-polymer material in function of time, which should insure some optimal period of life. For this purpose, different tests including Atterberg Limits, standard compaction, swelling potential, and swelling pressure, were conducted on control and treated soil samples using different Percentage of Polymer (PVC and HDPE) (0, 3 and 6%). Also California Bearing Ratio (CBR) tests were conducted on control and treated samples. The results showed that soil treatment with PVC and HDPE, resulted in improvement of CBR and maximum dry density and reduction in Atterberg Limits, swelling potential and swelling pressure. The addition of a small percentage of polymer causes initially at (t =0 sec) an instantaneous of deformation (elastic response), followed by a time-dependent deformation with the speed of the increasing deformation. 
INTRODUCTION
The clay materials, whether soil or rocks, are very common and cover a considerable part of the globe. Clay soils have the curious property of seeing their consistency changes according to their water content as well as to the wet context. Clay soils are as flexible and malleable, while the same parched soil will be hard and brittle. Volume changes more or less consistent according to the soil and minerals structure in the presence and accompanying such consistency changes. Thus, when the water content increases in clay soil, there is an increase in the volume of this soil, we speak about "swelling clays" while a water deficit will cause a reverse phenomenon of retraction or "withdrawal clays ". Mastering the swelling phenomenon requires large knowledge to minimize the damage caused by this phenomenon on the various structures built in clay formations. Researchers [1, 2, 3] around the world have been working on the phenomenon since decades to try to better understand it. Stabilizing clay soils has been studied by many researchers. Many methods and equipments have been developed to know the influence of the efficiency of a solution or of a product on the stabilization of clay soil.
The use of building materials had been popularly applied to soil stabilization, such as cement [2, 3] , lime [4, 5] and fly ash [6] . However the use as soil stabilizers polymer materials were among the best materials for these applications [7, 8, 9] . [10] Studied the engineering properties of clay materials reinforced with randomly oriented fibers. Also, several researchers [11, 12, 13] investigated aqueous polymer applications while others [14, 15, 16] provided useful data on the polymer-soil interactions that determine the effectiveness of polymer solution in various applications. Another study treated the use of polymer to create a new durable and hydrophobic material with swelling clay, it was found that the polymer stabilization and Ion-change mechanism were improved the chemical durability of treated samples as a result the swelling pressure was reduced by as much as 86% [17] .
However, studies related to using polymer stabilization and the long-term stability characteristics with respect to the influence of type and quality of polymer for treated expansive soils are limited.
The main objective of this research is to present a new approach to investigate the influence of polymers with granular form on the geotechnical properties of clays based on various S. Rehab Bekkouche et al. J Fundam Appl Sci. 2016, 8(3) , [1193] [1194] [1195] [1196] [1197] [1198] [1199] [1200] [1201] [1202] [1203] [1204] [1205] 1195 laboratory tests, as it has been proved by previous studies the very positive effect of adding polymers to improve the geotechnical characteristics of clay soils.
MATERIALS AND TEST METHODS
The soil subject of this study is a revised clay from the city of Ramdane Djamel which lies in the northern part of the Wilaya of Skikda (North East of Algeria), an area that has experienced damage during construction. The results of identification tests are collated in table 1; they show that the soil is highly plastic clay. The results, shows that our soil is clay which has a high swelling potential. It is for this reason that we proceeded to the stabilization of the clay using materials below:
-High density polyethylene (HDPE), which is an attractive material for geotechnical applications as it combines lightness, resistance and moderate cost ( Figure 1 ). It is used in geomembranes, metal recovering structures and for fluid pipes [18] . Properties are resumed in Vitreous transition temperature 80° C
Melting temperature >180°C
Auto-ignition temperature 600° C Degree of crystallinity 10 à 15%
The objective of this study is to evaluate the effect of different polymer percentages on some geotechnical parameters (Atterberg limits, Compaction, California bearing ratio, the shear resistance characteristics, the swelling pressure, coefficients of compressibility and swelling).
The amounts of the clay and the polymer for the preparation of the mixtures were determined according to a percentage by mass: (the material in its natural state, the material reinforced by a percentage of 3% of polymer and the material reinforced by a percentage of 6 % of polymer).
RESULTS AND DISCUSSION
The results of Atterberg tests limits for the studied clay are shown in Table 4 These results indicate that there is a reduction in the liquid limit with the increase in the percentage of the two polymers. This is explained by the fact that with the addition of the polymer of the soil, particles agglomerate and become larger, they therefore provide less surface area and take lower water layers resulting in the decrease of the liquid limit. Under the same conditions, the S. Rehab Bekkouche et al. J Fundam Appl Sci. 2016, 8(3) , 1193-1205 1198 increase in the percentage of added polymer causes a reduction of the limit of plasticity and plasticity index. These results were confirmed in the specialized literature [14, 15, 16] studying the effect of polymer mixed with the soil on the behavior of swelling clays. A series of 15 normal Proctor tests were carried out and gave the results shown in Figure 3 , according to these results, it is found that the addition of HDPE and PVC results in a net increase of the optimum water content. While we notice the opposite effect with dry density which increases with PVC rate and decreases with the HDPE. This is consistent with the description of the compacting phenomenon since the polymer, there by increasing the lubrication between the solid particles.
Fig.3. Proctor curves with different levels of polymer
The dry density decrease gradually in a small range with increasing polymer content (3% HDPE), This decrease was backed to chemical reaction and ion change mechanism which dissipated and absorbed the water during the chemical reaction.
For each polymer content, a series of five (5) test pieces compacted CBR Proctor energy was tailored, but at the optimum water content. The results are shown in Figure 4 and 5. The addition of polymer leads to the increase of the index CBR which is justified by the reduction
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in the volume of voids in the soil and the good distribution of soil particles with the polymer particles. The curves of the natural ground and those with the addition of 3% of HDPE are close. First, the basic reactions lead to a slight decrease in the index CBR. After increasing the dose of HDPE, this mechanism leads to CBR improvement by the formation of more dense particles. 
Fig.4. Comparison between the different CBR Instant soils treated by the PVC
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The swelling curve ( Figure 11 ) has two parts that can be analyzed, by analogy with the consolidation phenomenon, such as primary and secondary swelling phases. The final value of the swelling, after stabilization, is used to calculate the relative change in volume of the sample which is expressed in percent. The same procedure is used to study the swelling of the samples in the presence of different polymers rate. The results of oedometer tests show a decrease in the swelling index and the index of compressibility with increasing rate of the two polymers as shown in Figures 12 and 13 . It is found that the soil loses its sensitivity to swelling from 3% of polymer. The effect of the addition of polymer is clearly visible. These curves show that the swelling potential decreases substantially from the addition of 3%. This demonstrates that the swelling is related to the plasticity and it affects the fine particles [19] .
One possible mechanism which is the progressive coverage of the clay surface in contact with the polymers, which increase with increasing polymer levels. 
One possible mechanism which is the progressive coverage of the clay surface in contact with the polymers, which increase with increasing polymer levels. The conclusions and recommendations from this study are given in the following sections:
1. The results of Atterberg limits show that more polymer content is significant, more these limits are weak.
2. The curves of shear resistance obtained by the tests in the box of Casagrande show that there is an improvement in shear resistance characteristics for the samples mixed with the two types of polymers compared to samples of natural clay.
3. The compressibility curves of clay with different polymers rates show that the compressibility properties perfectly depend on the input of the different percentages of the polymers, because during the mixing, they coat the clay particles and give swelling soil hydrophobic properties. This leads to a decreased affinity of the soil with water and a change in its microscopic structure. The conclusions and recommendations from this study are given in the following sections:
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